Calcineurin Abeta is central to the expression of the renal type II Na/Pi co-transporter gene and to the regulation of renal phosphate transport.
The sensing and response to extracellular phosphate (Pi) concentration is preserved from prokaryotes to mammals and ensures an adequate supply of Pi in the face of large differences in its availability. In mammals, the kidneys are central to Pi homeostasis. Renal Pi reabsorption is mediated by a Na/Pi co-transporter that is regulated by a renal Pi sensing system and humoral factors. The signal transduction by which Pi regulates type II Na/Pi activity is largely unknown. It is shown that calcineurin inhibitors specifically and dramatically decrease type II Na/Pi gene expression in a proximal tubule cell line and in vivo. Mice with genetic deletion of the calcineurin Abeta gene had a marked decrease in type II Na/Pi mRNA levels and remarkably did not show the expected increase in type II Na/Pi mRNA levels after the challenge of a low-Pi diet. In contrast, the regulation of renal 25(OH)-vitamin D 1alpha-hydroxylase gene expression by Pi was intact. This is the first demonstration that calcineurin has a crucial role in the signal transduction pathway regulating renal Pi homeostasis both in vitro and in vivo. These results suggest that the use of calcineurin inhibitors contributes to the renal Pi wasting seen in renal transplant patients.